608 - 0313/SINY

CRITICAL ITEMB LIST

PROJECY: SRMS (-S MCIU INS1AL rni
ASS*Y unnrurrxrﬁug?—;iuvu"ruuri‘

SYSTEM: ELECIRICAL SUBSYSIEM
Assty psR: ST

THEA
REF.

FHER
REV,

NAME, OfY, &
osaulng abr,
DESIGNAT 10N

FAJLURE MODE
AND
CAUSE

FAILURE EFFECY
o8
END 1TEN

RATIONALE FOR ACCEPTANCE
SCREENS:

HOWR { FUNC.

2/
CRITICALITY A-PASS, B-PASS, C-PASS

313s

0

HOTOR DRIVE
RELAY Q1¥-4
PN
NS2T743-1
AND ZENER
DI0DES.
IMTER-
CONNECT IOM
DIAGRAN
2583718

MODE ;

SHORT
CIRCUIT OF
NOTOR PHASE
10 CADWND,

CAUSE(S):
(1) DICOE
FAILME,

MNOTOR WILL NOT
BE DRIVEN FOR &
OUT OF 6
COMMIIAT ION
CAUSES, SPA
FUSE At
SHOULDER WILL
BE INTERARUPTED
AND AUTO BRAKES
VILL BE
APPLIED,

ARN COMES 10
REST. L0SS OF
ALL MODES,

LOSS OF LINPING
OURING END
EFFECTOR
CAPIURE .

UORST CASE
UMEXPECTED
MOTION. FREE
JOINY

AUTORRAXES,

REDUNDANT PATHS
RENAINING

1) AUTOBRAKES
(10 SAFE THE
SYSTEM).

2) JETTISOM
{10 SECURE
ORBITER).

PRAEPARED BY:

HEWG

SUPERCEDING DATE: MOWE

DESIGN FEATURES

DISCRETE SEMICONDUCTOR DEVICES SPECIFIED TO AT [EAST INHE IX

LEVEL OF MIL-S-19500_ ALt DEVICES ARE SUBJECTED 10
RE-SCREENING BY

WITH SPAR-RMS-PA.003 AND VERIFIED BY DESIGN REVIEW,

OAIE: 1t guL 91

AN INDEPENDANT TEST HOUSE. SAMPLES OF ALL
PROCURED LOTS/DATE CODES ARE SUBJECTED TO DESIRUCTIVE PHYSICAL
ANALYSIS (DPA) TO VERIFY THE INTECRITY OF THE MAMUFACIURING
PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED I[N ACCORDANCE

SHEET:

—_—

T <
o

Lt REv: @

L
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\
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018 - 037I/SWY

CRITICAL ITEMB LIST

PROJECT: SgMS EE Lig ]l IilSMllED‘
ASS*Y NOM :

SYSTEM: ELECIRICAL SUBSYSIEM

FHEA FHEA NAME, Q1Y ¢ FAILURE MODE

REF, REV. oraulng aér, AND
DESICNATION CAUSE

333 0 MOTOR DRIVE MODE :
RELAY QTY-6 SHoR |
P/N CIRCUIT OF
MS2TTLY-} MOTCR PHASE
AND TENER 0 GROUND.
DIODES,
INTER- CAUSE(S):
CONNECT 1ON (1) plooE
DIAGRAN FATLLRE.
2561714
PREPARED BY: HIVG

FALLURE EFFECT
oM
EKD ITEM

MOTOR WILL NOT
BE DRIVEN fOR &
ouUT oF 6
COMMUIATION
CAUSES, SPa
FUSE Al
SHOULDER WILL
BE INTERAUPIED
AND AUTO BRAKES
VitL BE
APPLIED,

ARM COMES TO
REST. LOSS Of
ALL MOOES

LOSS OF LINPING
DURING END
EFFECIOR
CAPIURE.

WORST CASE
UMEXPECTED
MOTION. fREE
JOINT,
AUTOBRAKES .

REDUNDANT PATHS
AEMAINING

1)  AUTOBRAKES
(10 SAFE THE
SYSIEM).

2) JETTISOM
(10 SECURE
ORBITER).

SUPERCEDING DAIE: MONE

ASS'y p/N: SHEEY: 2
hous / e, RATIONALE FOR ACCEPYANCE T
/
CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS

——

ACCEPFANCE YESIS

:HES:{"A IS SUBJECTED 1O THE FOLLOVING ENVIRONMENTAL TEST(NG AS
N . :

G VIBRATION:
O THERMAL :

LEVEL AND DURATION - REFERENCE TABLE &
PLUS 70 DEGREES C 10 -25 DEGREES C DURATION -

1 172 crcLes

INE SPA IS THEW TESTED AS PART OF THE JOINES ACCEPTANCE TESIS
CVIBRAVION AND THERMAL VACULM TESH). !

THE SPA'S/JOINTS UNDERGOD RMS SYSIEM TESTS (TP518 RMS
STRONGBACK AND TP552 FLAT FLoOR TESTS) WHICH VERIFIES [HE
AOSENCE OF THE FAJLURE MODE, '

QUALIFICATION TESTS

THE SPA IS SUBJECTED 1O THE TOLLOVING SRU QUALIFICATION TEST
ENVIRONMENIS. THE SPA WAS ALSO TESIED AS PART OF THE JOINT
QUALIFICATION TESTS,

G VISRATION:
0 SHOCK: 206711 NS/Y AXES (6 DIRECTIONS)

O THERMAL VAC: +8) DEGREES C 10 -36 DEGREES C (6 CYCLES)
141046 form

LEVEL AND DURATION - RFFERENCE TABLE §

o HMIDIY:
0 ENC:

TESTED WETH THE SHOULDER JOINY

MIL-SID-441 As MODIFIED BY SL-E-0QQD? (TEST
CEOT, CEO03, €501, cs02, csos, REQT,
REO2 (N/B), RSOL)

FLIGHT CHECKOUT

PONS OPS CHECKLIST ¢ALL VEHICLES) JSC 16987

DMIE: 1 oW 91 oy mev: o
N 0
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L18 - D313/SINY

CR!ICRL ITEHNS LIBT PROJECT: SRMS (-5 NCjut NSTALLED SYSTEM: ELECIRICAL SUBSYSIEN
e e ——————— ASS*Y ummgnfm‘"l’mﬁrmnr\ Assty p/R:STRORITZ . —— SHEET: _ 3

o ————————— M5%"Y PR ST — 2T
FMEA FMEA MAME, OTY, & FAILURE MODE FAHLURE EffFECT HOWR / FUNC. RATIONALE FOR ACCEPIANCE
REF. rev. | oraulwc aér. AND on 2m
DESIGNAT ION CAUSE END I TEN CRITICALATY SCREENS:  A-PASS, B-PASS, C-PASS
3138 0 MOTOR DREVE NODE ; HOTOR WIEL NO? OA/ INSPECT LONS
RELAY afv-4 SHORT BE DRIVEW For & [ [T TTUTLITOWS
P/N CIRCUIT OF o of &
NS27743-1 MOFOR PHASE COMIITAT 10§ NOTOR DRIVE RELAYS ARE PROCURED AS A EEE QUALTFIED PRODUCY N
AND ZERER 10 GROUND, CAUSES, SPA ASCORDANCE UITH UHE REQUIREMENTS OF SPECIF)Cal in HIL-R-39016
DIODES. FUSE Al AS REQUIRED BY SPAR-RMS-PA.003. ADDITIONALL v ALL RELAYS ARE
INVER- CAUSE(S): SHOULDER Wity JOOX SCREENED 10 FHE REOUIREMENTS OF JSp SPECIFICATION
CONNECT 1ON (1) plooE 8E INIERRUPIED S1.R.001 AS REQUIRED BY SPAR-RWS-PA.00S. SCREENING SESTNG
DIAGRAN FALLURE, AND AUTO SRAKES CONSIST OF VHERMAL SHOCK, HIGH AND (ou TENPERATURE OPERATION, )
2563716 uiLL BE INSULATION RESISTANCE, COMFACT RESISTANCE, OPERATING VOLIAGES, :
APPLIED. RADIOGRAPHIC INSPECTION AND PIND TEST.
ARM CONES T0 .
REST, LOSS OF EEE PARIS INSPECTION 1S PERFORMED AS REGUIRED 8y
ALL MODES, SPAR-NS-PA.003. EACH EEE PART 1S QUALIFIED Ay YHE PART LEVEL
LOSS OF LiNP1ING 10 THE REQUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
OURING END PARIS ARE 100X SCREENED AND BURNED 1N AS A MINIMM As
EFFECIOR REQUIRED 8Y SPAR-RHS-PA.003, BY THE SUPPLILR ADDIT [omatt Y,
CAPTURE. EEE PARIS ARE 100X WE-SCREENED IN ACCORDANGE wITH
REQUIREENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
FACILITY. DPA 1S PERFORMED AS REOUIRED BY PA.OD3 OK A RANDOM Y
SELECIED SX OF PARTS, MAXIMUM 5 PlecEsS MINIMM 3 PIECES foR
EACH LOT NUMBER/DATE £0DE OF PARIS RECEfven
VORST CASE Il LS PAOCURED 10 SPECIFICATION MIL-N-22759 o NIL-W-81189
Evteiee AND INSPECTED AND TESIED 10 NASA JSCHBOSH STARDARD NUMBER 954.
NP
MOLIOM. FREE NECEIVING INSPECTION VERIFIES Tuat ALt Pagrs RECEIVED ARE AS :
JOINT, JOCMTIFIED 1N VHE PROCURENENT DOCUMENTS  Thas NO PHYSICAL
AUTOBRAKES . DAMAGE HAS OCCURRED 1O PARTS DURING SHiPMEsT THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABL I TY ¢hfoRMAT 1On
AND SCREENING DATA CLEARLY 1DENTIFIES ACCEPTAGLE PARTS,
REDUNDANT PATHS APraopiNE HISPECTED THROUGHOUT MAMUFACIURE axp ASSEMBLY As
REMA{NING APPROPRIATE YO THE MANUFACTURING §TAGE COMPLETED. IHESE
--------------- TNSPECTIONS INCLUDE,
1) AUTDBRAKES
(1O SAFE IHE PRINIED CIRCUIT BOARD IMSPECTION FOR TRACK SEPARATION, DAMAGE
SYSTEN), ANO ADEQUACY OF PLATED IHROUGH WoLEs,
2) JEITISON
(10 SECURE COMPONENT MOUNTING INSPECTION FOR CORRECY SOLDERING, WIRE
OABITER), L00PING, SIRAPPING, ETC. OPERATORS AWD INSPECTORS ARE fRAINED
A CERFIFIED TO WAsA Mip 5300.4C38) SIANDARD, AS MoDIf1e0
BY ISC 0AS00A.
FONTORMAL COATING INSPECTION FOR ADEOUAYE PROCESSING fs
PEAFORMED USING ULIRAVIGLET tigH) VECHNIQUES |
POST P.C. BD. INSIALLATION INSPECTION, CLEAWLINESS Anp -
WORKHANSHIP {SPAR/GOVERNMENT REP. MAKDATORY INSPECTION POINT) ’
Pav: B0 INSTALLATION INSPECTION, CHECK FOR CORRECT 80ARD NS O
ANTTALLATION, ALIGNMENT OF BOARDS  PRoNER COMNECFOR CONTACT A\
MATING, WIRE ROUTING, SIRAPPING Of u)nes erc., o SO
PRE CLOSURE TNSPECTION, WORKMANSHIP ANp CLEANL INESS AN
(SPAR/GOVERNMENT REP. ° MANDAVORY INSPECY) o POINT} \ Q
. T > 4
CocEaCCEPTANCE TEST INSPECTION, WHiCH InCLUDES AN AUDIT Of a3 R
LOVER TIER INSPECTION COMPLEY 10N, As BUILT CONF IGURAT 1oN maA8
ey [ T T T CONTIGURAT IoN L PF Y
PREPARED BY: NG SUPERCEDING DATE: WOME - OATE: 11 Juy gy I REV: g o mx
{1_1: -1
T



le-8 - 0313/SWY

CRITICAL ITEMS LIBT PROJECT: SAN 5 MCIU INSTALLED SYSIEM: ELECIR{CAL SUBSYSIEM
—— - ASS'Y NOM T “y'mesnn""n' SHEET - 3
FMEA TMEA MAeE OTT, & FAILURE MODE FAILURE EFFECH HOVR / FUWC. RATIOMALE FOR ACCEPTANCE
RET. REV. onaulug ofr, AND oN NPT
DESICNAT IOM CAUSE END ITEM CRITRCALITY SCREENS: A-PASS, B-PASS, C-PASS
3135 0 MOTOR OR1VE MODE ; MOIOR WILL NOF VERIFICATION TO AS DESIGN ETC., (MANDATORY INSPECTION POTHI).
RELAY QIT-6 SHOA ¥ BE DRIVEN FOR & '
PN cCiRcUIT OF our Of & A TEST READINESS REVIEW (TRR) UHICH INCLUDES VERIFICATION OF
ns2778Y-1 MOIOR PHASE COMMUTAT | ON VEST PERSOMNEL  TESI DOCUMENTS, TEST EGUIPMENT CALIERATION/
AWO ZENER 10 GAOUND . CAUSES, SPA VALIOATION STAfUS AND HARDWARE'CONFLGURATION 1S CONVENED BY
DIODES. FUSE AT QUALITY ASSURANCE [N CONJUNCTION MITH ENGINEERING,
INTER- CAUSE(S): SHOULDER WILL RELIABILITY, CONFIGURATION COMIROL, SUPPLIER AS APPLICABLE,
CONNECTION {1) DIOOE 8E INTERRUPTED AND THE COVENMENT REPRESENIAIIVE, PRIOR 10 THE STARI OF AN}
DIAGRAN FAILURE. AND AUIO BRAKES FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
2563716 vILl eE
APPLIED. ACCEPIANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
ARN COMES 10 THERMAL AND VIBAATION TESTING, (SPAR/GOVERMMENT REP. - .
REST. LOSS OF MAMDATORY [NSPECTTON POINT).
ALL MODES, . :
LOSS OF LINPING INVEGRATION OF UNIT 1O JOINT SRU - INSPECTIONS INCLUDE
DURING ENOD GROUMDENG CHECKS, CONNECTORS FOR BENS OR PUSHBACK
EFFECTON CONTACTS, VISUAL, CLEAMLINESS, INTERCONNECT WIRING AND
CAPIURE . POVER P TEST TO THE APPRDPAIATE JOINT INSPECTION TESI
PROCEDURE (ITP) ET1C.
JOIND LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUOES AN
AUDIT OF LOVER TIER INSPECTION COMPLETION, AS BUILT
CONF IGURATION VERIFICATION 10 AS DESIGN EfC.
WORST CASE
------- JOINT LEVEL ACCEPTANCE TESIING (ATP} INCLUDES AMBINET,
UNENPECTED VIBRATION AND THERMAL-VAC JESTING.
mut')ll FREE (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT).
Ja . .
AUTOBRAXES. SRMS SYSTEMS INTEGRATION. YHE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLEGHT CABIN EQUIPHENT TO FORM HE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, PHRU WIRING CHECKS, WIRING ROUT ING,
liﬂ‘."ﬂ’:‘:' PATHS INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONIACIS ETC.
cmeeann sreeaans SRS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENY
1) AUJOBRAKES PERFORMANCE TESI. (SPAR/GOVERNMENT REP. - MANDAIORY INSPECTjoH
€10 SAFE THE POINT)
SYSTEM),
2) JEITISOM
(10 SECURE
ORBITER).
PREPARED BY: MEWG SUPERCEDING DATE: NONE

DATE: 11 _JuL 9|-h‘ﬁ— ’ EIE.ﬁKG; -ﬂ
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€18 - 0313/SNY

CRITICAL ITEM8 LIST

PROJECT:
ASS*'Y NOM

gnus HE 9] lllSIM.iED‘

ASSty p

FMEA
REY,

NANE, OfY, &
oraving akr,
DESIGNAT tOW

FAILURE MODE
AND
CAUSE

FAILURE Effect
ON
END ITEN

HOWR / FUNC,
/i
CRITICALIFY

Jiss

MOTOR DRIVE
AELAY OTY-4
P/N
MS27T43-1
AND TENER
DIDDES.
INTER-
CONNECT 10w
DIAGRAN
2583118

MODE :

SHORT
CIRCUIT OF
MOTOR PHASE
TO GROUND.

CAUSE(S):
{1} piooE
FAILURE,

PREPARED BY:

NENG

MOTOR WILL NOTY
BE DRIVEN FoR &
our of &
COMMUTATION
CAUSES, sPA
FUSE AT
SHOULDER WILL
8E INTERRUPTED
AND AUTO BRAKES
VILL BE
APPLIED,

ARM COMES 1D
REST. (0SS oF
ALL MODES,

LOSS OF LINPING
DURING END
EFFECTOR
CAPIURE.

VORST CASE
UNENPECTED
MOTION. FREE
JOIN

T,
AUTOBRAKES.

REDUNDANT PATHS
REMAINING

1) AUTOBRAXKES
(10 SAFE THE
SYSTEN),

2) JEITiSOM
{10 SECURE
ORBITER).

SUPERCEDING DATE: NONE

FAILURE HISTORY

THERE HAVE BEEN NO FAILUR
MIDE ON THE SRKS PROGRAN,

SYSTEM: ELECTRICAL SUBSYSTEM
N

RAFIONALE FOR ACCEPTANCE

SCREENS: A-PASS,

B-PASS, C-PASS

—_—

DATE: 11 i 91
\

ES ASSOCIATED WITH THIS FAILURE

SHEET:

—3
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718 - 0313/SNY

CRITICAL ITEMB LIBT

PROJECT: §

EHHS E-E NCIU IHSlAllEDI

SYSTEM: ELECIRICAL SUBSYSTEM
1341144

———— e e mmmceeenam ASS'Y NOM ASSY P/ SHEET: 6
FMEA IMEA | NAME, QTY, & FAJLURE MODE FALLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV, oraving nfr. AND oN /18
DESIGNAN [N CAUSE END [TEM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
1138 0 MOTOR DAIVE WODE : MOTOR WILL NOY OPERATIONAL EFFECTS
RELAY QTY-8 SHORY BE DRIVEN FOR & | = «---oo.o . L 0000
PIN CIRCUIT OF Ul OF 6
HS27743-1 MOTOR PHASE COMMUTAT 1ON CONPUTER SUPPORTED MODES CAWNOT BE USED 10 COMPLETE THE
AND 2ENER 10 GROUNO. CAUSES, SPA MISSION. DIRECY DRIVE AMD BACK-UP MODES REMAIN. [F PAYIOAD
DICOES. FUSE AF AITACHED, THE ARM SHOULD BE MANEUVERED TO A SAFE POSI1ION FOR
[NTER- CAUSE(S): SHOULDER WILL PAVLOAD RELEASE. LOSS OF MEXI REOUNDAN) PATH RESULTS IN BEIHG
CONNECTION 1) DIODE 6E INTERRUPIED ONE FATLURE AUAY FRON INABILITY TO CRADLE ARM.
DIAGRAN FAILURE, AND AUTD BRAKES 1F WITH SUBSEQUENT FAELURES ALL DRIVE MODES ARE 10s0,
2563716 VILL BE THE ARM MAY BE JETT1SONED.
APPLIED.
ARN COMES 10 CREM HAS ABILITY 10 OVERRIDE A SINGLE §AILURE. ,
REST. 10SS OF
ALL WODES, CREW ACTION
LOSS OF LiMPING | <--- .o .oiC
DURING END _
ETFECTOR APPLY BRAKES. USE DIRECT ORIVE 10 POSITION DIMER JOINIS FOR
CAPTURE., JEVTISON.
CREW FRAINING
WORST CASE THE CREW WILL BE TRAINED TO OBSERVE WHETHER [HE ARM IS
RESPONDING PROPERLY TO COMMANDS. IF 1T 1SH'I APPLY BRAKES.
UMEXPECTED
NOTION. FREE
JOINT. HISSION CONSTRALNT
automakes. | 0 --cC.TLUTRTTITD
OPERATE UNDER VERNIER RATES WITHIN 10 FT OF SIRUCIURE. IHE
OPERAIOR MUST OE ABLE 10 DETECY INAT THE ARM [S RESPONDING
REDUNDANT PATHS PROPERLY TO COMMANDS VIA UINDOM AKD/OR CCIV VIEUS DURING ALL
RERATNING ARN OPERAI [ONS.
............... AUTO TRAJECTORIES MUST BE DESIGNED 0 COME NO CLOSER THAW 5 F[
1) AUTOBRAKES FRON STRUCTURE.
(10 SATE THE
SISTEN).
2) JEITISON
(10 SECURE OMRSD OFFL INE
onmiTeny. | LU
VERIFY SPA 28V FAIL FLAG [N THE ABE DAIA
IN COMPUTER CONIROLLED MODE VERIFY EACH JOINI DRIVES
OMRSD ONLINE INSTALLATION
NONE .
OMRSD ONLINE TURNARGUND
VERIFY SPA 28V FAIL FLAG IN ABE DAIA. ¢
FOR EACH JOINT IN SINGLE MODE VERIFY TACHO SIGNATURE. o)
L]
PREPARED BY: WIVG SUPERCEDING DATE: NOWE_ —_ DATE: 11 a9 CIt REv:
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